may show a higher possibility of intra-abdominal abscess, especially in severe appendicitis, such as perforated appendix. Surgical site infection (SSI) is known to be a representative healthcare-associated infection and may impose serious economic burden on patients as well as increase morbidity and mortality rates. The present study compared and analyzed Laparoscopic and Open Appendectomy especially in terms of SSI.
Surgical site infection (SSI), which can be divided into incisional SSI and organ/space SSI, is the most common complication after the overwhelming majority of general surgeries, which may lead to prolonged hospitalization, increased medical expense, and compromised overall patient outcomes. [5] [6] [7] The identification of risk factors of postoperative SSI is the first step in implementing measures that may help improve perioperative outcome. Appendectomy is the treatment of choice for acute appendicitis, and also accounts for the leading procedure in general surgical emergencies. 8, 9 SSI was the most common complication after appendectomy, regardless of surgical procedure. [10] [11] [12] [13] The aim of this study was to determine rate of SSI after open and laparoscopic appendicectomy and identify independent risk factors of overall, incisional, and organ/space SSI after appendectomy of acute appendicitis, respectively.
METHODS
The present study was carried out in the Department of General Surgery, Acharya Vinoba Bhave Rural Hospital, affiliated to Jawaharlal Nehru Medical College, Sawangi, Wardha, from August 2015 to July 2017. This Prospective observational study was conducted after the due clearance from Institutional Ethical committee. Total 132 patients admitted to the surgery ward with acute lower abdominal pain with clinical features of Acute Appendicitis on clinical examination, were studied prospectively.
The inclusion criteria included patients of any age group and both sexes presenting to surgery department with acute lower abdominal pain, having clinical suspicion of acute appendicitis, patient that were diagnosed with acute appendicitis and underwent appendectomy (both OA and LA) and patients who had given consent for taking part in study. Those patients were excluded who underwent a negative appendectomy and patients who had an incidental appendectomy in combination with another procedure.
Method
The diagnosis of acute appendicitis before operation was done on clinical history and physical examination, and it was confirmed by postoperative pathologic examinations.
The choice of surgical procedure, either open or laparoscopic, was the chief surgeons' preference and patients' motivation. OAs was performed with suitable incision (McBurney-McArthur incision, Lanz incision, Paramedian incision) and after ligation and division with scissors of the mesoappendix, the base of appendix was ligated with an absorbable suture and the appendix was divided with a scalpel.
All laparoscopic procedures were performed by experienced laparoscopic surgeons according to a standardized technique. Abdominal incisions were primarily closed with absorbable sutures in most instances, except for those with definite dirty/infected wound. Local antibiotics and subcutaneous drains were not used on the wounds. Intravenous antibiotic, which consisted of either a broad-spectrum penicillin or a second-or third generation cephalosporin will be uniformly given.
The antibiotic, at a dosage of 1-2 g, was given intravenously at induction of anesthesia. Postoperative antibiotics were continued for 1-5 days after surgery in general.
Diagnosis of SSI and follow up
The standardized surveillance criteria for defining SSI as developed by the Centers for Disease Control (CDC) and Prevention of the National Nosocomial Infections Surveillance (NNIS) were used. SSI within 30 days of surgery was categorized into:
Superficial SSIs
Infection within 30 days after operation, involving the skin and subcutaneous tissue of incision only.
• And at least Purulent discharge, with/without laboratory confirmation.
• At least one of the following signs and symptoms:
Pain, tenderness, local swelling, redness, or raised temperature and the Surgeon deliberately opens superficial incision, unless incision is culture negative.
Deep SSIs
Infection within 30 days of operation if no implant left in place or within 1 year if implant is in place.
• And involves deep soft tissues (e.g. fascial and muscle layers) of incision.
• And at least purulent drainage from the deep incision • A deep incision spontaneously dehisces or is deliberately opened by a surgeon when the patient has at least one of the following signs/symptoms: a) Fever of more than 38 degrees Celsius. b) Localized pain. c) An abscess or other evidence of infection involving the deep incision is found on direct examination, during re-operation or by histopathological or radiological examination. d) Diagnosis of deep incisional SSI by a surgeon.
Organ/space SSIs
Infection within 30 days after operation involves any part of the anatomy (e.g. organs or spaces) other than the incision, which was opened or manipulated during an operation.
• And at least purulent drainage from a drain placed through a stab wound into the organ/space. • Organisms isolated from an aseptically obtained culture of fluid or tissue in the organ/space. • Patients will be asked to contact on given contact number if he /she develops sign and symptoms of SSI within 30 days of operation or if the patient is readmitted within 30 days will be examined under study protocol.
Risk factors of SSI
The patient-related and operative variables of potential risk factors will be collected using a standardized data collection form. The patient-related variables are age; sex; preoperative white blood count; active tobacco use; American Society of Anesthesiologists (ASA) score; the presence of co-morbid illness (including diabetes mellitus, cardiovascular disease, hypertension, chronic obstructive pulmonary disease, and renal dysfunction);
The operative variables included surgical procedure, wound class (I-clean, II-clean/ contaminated, IIIcontaminated, and IV-dirty), operative time, and use of abdominal drainage. For each patient, the National Nosocomial Infection Surveillance (NNIS) system risk index is computed on the basis of an ASA score two or more, a wound class of contaminated or dirty/infected (III or IV), and the duration of procedure (75 th percentile of standard operative time for appendicectomy).The 75 th percentile assigned time for open appendectomy was 90 minutes and for laparoscopic appendectomy was 67 minutes, with each criterion met adding one point to the index.
Outcome endpoints
The primary outcome endpoints were overall, incisional (superficial/deep), and organ/space SSI. The secondary outcome endpoints were hospital death, postoperative overall complications and length of hospital stay.
Statistical analysis
Comparisons between two groups, such as the OA and LA groups, was done using the χ 2 test or t-test as appropriate. For those potential risk factors associated with SSI, significant variables (P≤0.10) in the univariate analyses were entered into a multivariate logistic regression model using a criterion of P ≤0.05 to assess the independent associations of risk factors of SSI. A level of P≤0.05 was considered as statistically significant.
RESULTS
In the present study, maximum patients were seen in less than 20 years of age i.e. 16 
DISCUSSION
Despite the clinical benefits of LA, like cosmetic appearance and excellent outcomes regardless of disease severity or patients age the optimal surgical approach for patients with appendicitis is still debated.
Distribution of patients in two groups according to ASA Score
Out of 30 cases of laparoscopic appendectomy 27(90%) cases were under the ASA score 1, 02 (6.67%) cases of ASA score II and 1 (3.33%) of ASA score III, while in open appendectomy out of 102 cases 92 (90.20%) were in ASA score I, 07 (6.86%) cases of ASA score II and 03 (2.94%) of ASA score III. In Minutolo et al study in the laparoscopic group 48 cases (34.5%) were in the ASA risk score 2 category and 6 (4.3%) were in the ASA score 3 category whereas in open appendectomy group there were 28 (30.7%) in the ASA score 2 category and 5 (5.4%) in the score 3 category. 14 Xiao Y et al stated that out of 3422 patents in the laparoscopic group the patients with ASA score 2 or more were 739 (21.6%) and in the open appendectomy cases out of 12,841 cases the total number with ASA score 2 or more were 2966 (23.1%). 15 In a study by Baek HN et al out of 77 patients the mean ASA scores were 1.7±0.7 in open appendectomy and 1.6±0.6 in laparoscopic appendectomy. 16 Lim SG et al stated that out of 38 patients there were 2 patents of ASA score 2 and 3 patients of ASA score 3 in the laparoscopic group and out of 22 
Comparison of operative time (minutes) in two groups
In the present study, the mean time for laparoscopic appendectomy was 52.50 minutes with a standard deviation of 11.42 minutes while for open appendectomy the mean time was 59.70 minutes with a standard deviation of 16.04 minutes with a significant p value.
Xiao Y stated that the mean operating time for laparoscopic appendectomy was 48±29 mins and for open appendectomy was 45±23 mins. 15 
NNIS risk index and SSI in cases of open and laparoscopic appendectomy
In the present study in the laparoscopic group there were 23 (76.67%) patients with NNIS risk index score 0 and 0 cases of Surgical site infection, 5 (16.67%) cases with NNIS score 1 and 0 incidence of SSI, 1 (3.33%) case of NNIS score 2 and 0 cases of SSI and 1 (3.33%) case of NNIS score 3 with 1 (100%) of SSI incidence.
Among the cases of open appendectomy, a total of 6 (60.78%) cases were of NNIS index score 0 with 0 incidence of SSI, 23 (22.55%) cases with NNIS score 1 and 3 cases of SSI, 14 (13.73%) cases with NNIS score 2 and 6 (42.86%) cases of SSI, 3(2.94%) patients with NNIS score 3 and 2 (66.67%) cases of SSI.
di leo A et al quoted, the NNIS method can be useful for SSI surveillance and monitoring in single surgical wards. 22 Longer operations, diabetes mellitus, and obesity increase the risk of SSI, as does performance of surgery in an emergency situation. Seventy-six patients were affected by incision site infection, and the SSI rate was 5.9%. Thirty-four (2.6% of the series) were superficial incisional, 32 (2.5%) deep incisional, and 10 (0.8%) organ/space SSIs.
In a study by Petrosilo N et al in the year, out of 221 cases of appendectomy the incidence of SSI increased with increasing NNIS Score. 23 There was 17.1% SSI in patients with nines index score 1 and 16.6% SSI in patients with nines index score 2 or more. In a study by Patel SM, quoted that rate of SSI increases with increase in NNIS index score from 0 to 3. 24 Out of 12 patients operated for appendectomy with NNIS index score 0 the infection rate was 0%,6 patients were operated with NNIS score 2 and had infection rate of 16.7% whereas 3 patients with NNIS score 3 were operated and had an infection rate of 50%. In a study by di leo A et al, seventy-six patients were affected by incision site infection, and the SSI rate was 5.9%. 22 Thirty-four (2.6% of the series) were superficial incisional, 32 (2.5%) deep incisional, and 10 (0.8%) organ/space SSIs.
Distribution of patients in two groups according to SSI
The studies concluded that the higher the NNIS index higher will be the risk for surgical site infection.
In multivariate logistic regression analysis of independent risk factors associated with surgical site infection after appendectomy, the analysis involved 6 variables in our study-surgical procedure, hypertension, diabetes mellitus, wound class II versus III, Intraoperative findings and NNIS index. Out of these variables wound class II vs III with p value 0.006 and NNIS index with p-value 0.0001 were found to be significant. In studies by Sivrikoz E, Ming et al, Tsai et al, SSI was encountered more frequently in the diabetic group as compared with the nondiabetic group. 27, 28, 19 Hemmila MR et al, Isik O et al, Dinda VO in the year Xiao Y et al, studied that the risk of surgical site infection increases with increasing wound class score. 25, 29, 30, 15 Minutolo et al, Suh YJ et al, Baek HN et studied that the intraoperative findings were directly proportional to the surgical site infection. 14, 18, 16 Abscess formation, perforated appendicitis, gangrenous appendix, hyperaemic cases, Complicated cases may result in increased SSI.
Petrosilo N et al, di leo A et al, Gaynes RP et al stated that the higher the NNIS index score the higher is the occurrence of SSI.
23,22,31

CONCLUSION
There were more cases of surgical site infection in the patients operated by open approach than laparoscopic approach and wound class II vs III and NNIS index were found to be significantly associated with surgical site infection.
